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(54) Title: APPARATUS FOR FRICTION STIR WELDING 



(57) Abstract 

The invention concerns an apparatus 
for friction stir welding, comprising a weld- 
ing unit (6) including a welding head (13), a 
worktable (4) including a backing unit (8) to 
support the workpieces (2, 3) to be welded 
together along their joint line, and clamp- 
ing means (21, 22) to clamp the workpieces 
to the worktable in a direction towards one 
another during the welding operation. The 
backing unit consists of at least two backing 
parts (8a, 8b, 8c; 28a, 28b) or of at least one 
backing part (8a, 8b, 8c; 28a, 28b) and one 
additional welding head (30; 32), said back- 
ing parts being freely exchangeable, one for 
the other, before each welding operation as 
is also each backing part for an additional 
welding head, and vice versa. 
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When the milling tool has traversed the entire joint 
and the individual milling operation thus is completed, 
the pressure cylinders 25 and 26 are activated, allowing 
the workpieces to be released from the clamping means 21 
5 and 22, if the workpieces, following the milling 

operation, are to be welded together with the use of the 
friction stir welding technique. By activation of said 
pressure cylinders, the workpieces 2 and 3 may thereafter 
be fixed in the position shown in Fig 4a. It is likewise 

10 possible to fasten the second workpiece already from the 
start in such a manner that it may be secured in the same 
position during both the milling and the friction stir 
welding operations, i.e. following the milling step only 
the left-hand pressure cylinder 26 need be activated for 

15 release and subsequent clamping of the left workpiece 3. 
The milling tool is thereafter exchanged for the friction 
stir welding probe, which is caused to rotate at a 
predetermined speed while at the same time it is being 
moved along the gap at a predetermined speed. As 

20 explained in the introduction hereto, the workpiece edges 
to be joined together will be plasticized by the 
frictional heat generated in this process, while at the 
same time they will be pressed against the worktable. 
After solidification, a homogeneous welded joint is 

25 formed, possessing high-strength qualities. When the 

friction stir welding probe 16 has traversed the entire 
joint and the individual welding operation thus is 
completed, the pressure cylinders 25 and 26 are again 
activated, causing deactivation of the clamping means 21 

30 and 22, and consequently release of the formed product. 

If the desired product is to comprise more than two 
workpieces, it may be necessary to perform milling in 
between each welding operation in order to produce a 
high-quality end product. 

35 It should be appreciated that the invention is not 

limited to the above embodiments but that numerous 
modifications are possible within the scope of the 
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appended claims. For example, the welding probe may be 
automatically instead of manually exchangeable for the 
milling tool with the aid of a tool switching device, not 
shown. Instead of the movable backing unit shown in Fig 2 
5 it is of course possible to design the welding apparatus 
in such a manner that its welding unit, the clamping 
means and the workpieces are arranged to be displaced 
laterally relative to the backing unit. In order to 
further increase the capacity of the welding apparatus a 

10 number of friction stir welding heads could be placed 
above and/or underneath the workpieces. The welding 
head/heads could be fitted with special mounting and 
transportation means in order to facilitate the shifting 
of the various welding heads between different welding 

15 apparatuses. It is likewise possible to use a pallet or 
transfer carriage system to move and connect the welding 
heads to different welding apparatuses. 

In the description above, the starting position 
wherein a backing unit in the form of a backing element 

20 and a welding head operating vertically above said 

element has been used, but obviously the welding may be 
performed from below, against a backing unit positioned 
in contact with the upper face, or with vertically 
orientated workpieces and horizontally directed welding. 

25 In a welding apparatus of Fig 5, the upper head could in 
this case be replaced by a backing unit and the welding 
be performed from underneath. It is likewise possible to 
arrange the welding apparatus in such a manner that a 
fusion welding head is used on the upper face and a 

30 friction welding head on the lower one. 
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CLAIMS 

1. An apparatus (1) for friction stir welding, 
comprising a welding unit (6) including a welding head 

5 (13, 14), a worktable (4) including a backing unit (8; 
28; 30; 32) to support the workpieces (2, 3) to be welded 
together along their joint line, and clamping means (21, 
22) to clamp the workpieces to the worktable in a 
direction towards one another during the welding 

10 operation, characterised in that the backing 
unit consists of at least two backing parts (8a, 8b, 8c; 
28a, 28b) or of at least one backing part (8a, 8b, 8c; 
28a, 28b) and one additional welding head (30; 32), said 
backing parts being freely exchangeable, one for the 

15 other, before each welding operation as is also each 
backing part for an additional welding head, and vice 
versa . 

2. An apparatus as claimed in claim 1, charac- 
terised in that at least one of the backing parts 

20 (8a, 8b, 8c; 28a, 28b) and/or the additional welding head 
(30; 32) is/are displaceable in a direction perpendicular 
to the joint line of the workpieces (2, 3) . 

3. An apparatus as claimed in any one of claims 1 or 
2, characterised in that the welding unit 

25 (6) and the clamping means (21, 22) are displaceable in a 
direction perpendicular to the direction of movement of 
the welding unit relative to the backing unit (8; 28; 30; 
32) in order to allow displacement of the joint line of 
the workpieces (2, 3) . 

30 4 . An apparatus as claimed in any one of the 

preceding claims, characterised in that at 
least one backing part (8b; 28a, 28b) has a plane upper 
face. 

5. An apparatus as claimed in any one of claims 
35 1-4, characterised in that at least one 

backing part (8a, 8b) has a stepped upper face. 

6. An apparatus as claimed in any one of claims 
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1-5, characterised in that one backing 
part is a separate backing element (8a, 8b, 8c), such as 
a bottom backing. 

7. An apparatus as claimed in any one of claims 

5 1-5, characterised in that two backing 
parts are formed by two backing pieces (28a, 28b) , such 
as bottom backing pieces. 

8. An apparatus as claimed in claims 6 and 7, 
characterised in that the backing unit 

10 consists of at least one separate backing element (8a, 
8b, 8c) and of at least two backing pieces (28a, 28b) . 

9. An apparatus as claimed in claim 6, charac- 
terised in that the backing unit consists of three 
separate backing elements (8a, 8b, 8c) . 

15 10. An apparatus as claimed in claim 9, charac- 

terised in that one (8b) of the backing elements 
is formed with a plane upper face and in that the two 
other backing elements (8a, 8c) are formed with a stepped 
upper face , the steps of the two latter backing elements 

20 being of different heights. 

11. An apparatus as claimed in any one of the 
preceding claims, characterised by a means 
(33) for shifting the additional welding head (32) from a 
position underneath the joint line of the workpieces (2, 

25 3) to a position above said line. 

12. An apparatus as claimed in any one of the 
preceding claims, characterised in that at 
least one welding head (13) is arranged to alternatively 
serve as a milling head. 

30 
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